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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an Rh composite oxide catalyst improved in high** temperature stability to have an excellent 
cleaning property for providing a heat-resisting property with increase of exhaust gas temperature particularly in the Rh composite 
oxide catalyst 

SOLUTION: The composite oxide consists of a component represented by the formula, A1*XBXRh03 (where A is trivalent metallic 
elements, B is divalent metallic elements, and 0.1^). In the composite oxide catalyst. A, the trivalent metallic elements, are one kind 
or one or more kinds selected from the group of La. Oe* and Nd and B, the divalent metallic elements, are one kind or two or more 
kinds selected from the group of Mg. Ca. Sr. and Ba. 
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3.ln the drawings, any words are not translated. 



CI^IMS 



[Claim(s)] 

[Claim 1] For a trivalent metalfic element and B, as a general formula of a multiple oxide, A1-X BX Rh03. however A are Rh multiple 
oxide catalyst which is a divalent metalfic element and is oharacterized by consisting of a presentation shown by 0.1 <=X. 
[Claim 2] Ftt) multiple oxide catalyst characterized by for the trivalent metallic element A being a kind or two sorts or more in La. Ce, 
and Nd» and the (fivalent metalfic element 6 being a kind or two sorts or more in Mg. calcium. Sr. and Ba in claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
tOOOl] 

[Field of the Invention] Especially this invention relates to Rh multiple oxide catalyst which has the purification property which has 
improved high temperature oxidation stabifity and was excellent in order to give the thermal resistance accompanying the rise of 
exhaust gas temperature about Rh multiple oxide catalyst 
[0002] 

[Description of the Prior Art] Conventionally, catalysts for emission gas purification, such as an automobile, are considered as that 
noble metals, such as Pt-Pd-Rh, are independent as a catalyst component or the configuration which combines, is used and was 
usually supported by catalyst support Pt which is generous stiil in resource in this compared with Rh occupies the mainstream. 
[0003] However. Pt oxidizes in hot lean atmosphere and has the problem to which surface area decreases by sintering and the activity 
as a catalyst component falls remarlcably. Furthermore. Europe step III By correspondence to exhaust air toughening of regulations of 
regulation, tambda= 1 regulation, etc.. since an exhaust-gas temperature rises, the heat-resistant improvement in a catalyst is 
demanded. The present Pt/aluminum2 03 The purification engine performance cannot fall remarkably under the lean atmosphere in an 
elevated temperature, and it cannot be satisfied with a system catalyst of this. K is thought that this reason also originates in sintering 
of Pt 

[0004] On the other hand, about Rh, it is Rh multiple oxide (LaRh03) as welhknown reference in a journal, OBU, physicalness, 
chemistry (J. Phys.Chem.90 a volume. 1986. and page 791) or a journal. OBU, and KYATARIISU (J. CataL103 volume. 1987. page 407). 
Although indicated. As for evaluation of the purification engine performance, only the property in about 200 degrees C or less is shown, 
and the behavior of Rh multiple oxide about high thermal resistance etc. is not indicated. Moreover, the purification engine performance 
tends to change with temperature, and the problem of decomposing if the gas of reduclbility is contained so much in exhaust gas 
generates it That is. in actual motor exhaust it will become easy to decompose by elevated-^mperature reducing atmosphere, and 
the problem of it becoming impossible for the elevated-^mperature endurance which is an original aim to fully demonstrate will exist 
[0005] On the other hand, as a heatrresistant catalyst even if it m^es a perovskite multiple oxide contain Rh, since there is a 
property that a perovskite mold multiple oxide also begins decomposition in the field In which exhaust gas temperature exceeds 900 
degrees C. the way things stand, it cannot be used. For this reason. devek>pment of the catalyst in which emission gas purification 
sufficient also in a field in which the temperature of exhaust gas exceeds 1000 degrees C under the situation of going up sharply, by 
various emission control is possible is desired. 
[0006] 

[Problem(s) to be Solved by the Invention] Although a quantity heatproof catalyst will become important from now on since exhaust 
gas temperature rises in connection with an engine high increase in power, the purpose of this invention Since a limitation is in the 
thermal resistance with the existing emission-gas-purification catalyst excel in the purification engine performance and the multiple 
oxide catalyst which is hard to be decomposed by the reduclbility gas in exhaust gas is examined By incorporating Rh during the 
crystal of a multiple oxide, also In elevated**temperature baking, there is no big and rough-tzation of a metal particle, and it is in 
providing homogeneity with Rh multiple oxide catalyst excellent in the high temperature oxidation stability which carried out detailed 
distribution. Moreover, other purposes of this invention consider improvement in the emission-gas-purification property of said multiple 
oxide, and are to offer Rh multiple oxide catalyst which improved stability by optimization of the electronic state in a front face from 
the combination of the valence electron of the metal which constitutes this. 

[0007] Furthermore, another purpose of this invention examines the multiple oxide which excelled the perovskite structure in thermal 
resistance, and is using a pyrolysis process [ in / for this / the baking process of a divalent and trivalent metal and the raw material 
compound of Rh ] to offer compoundable Rh multiple oxide catalyst comparatively simple. 
[0008] 

[Means for Solving the Problem] A1-X BX Rh03, however A are attained by Rh multiple oxide catalyst which a trivalent metallic 
element and B of the above-mentioned purpose are divalent metallic elements as a general formula of a multiple oxide, and is 
characterized by consisting of a presentation shown by 0.1 <=X. Moreover, in the catalyst of said presentation, the trivalent meUlfic 
element A is a kind or two sorts or more in La, Ce. and Nd, and the above-mentioned purpose is attained by Rh multiple oxide catalyst 
characterized by the dh^alent metairic element B being a kind or two sorts or more in Mg. calcium. Sr. and Ba. 
[0009] 

[Embodiment of the Invention] This invention realizes the multiple oxide catalyst which is excellent In the purification engine 
performance, and is hard to be decomposed by the reduclbility gas in exhaust gas, in order to improve thermal resistance rather than 
the existing emission-gas-purification catalyst Therefore, Rh was adopted as a catalytic activity kind, by incorporating Rh during the 
crystal of a multiple oxide, there is no grain growth also in elevated-temperature baking, and the catalyst which carried out detailed 
distribution and was excellent in homogeneity at high temperature oxidation stability was able to be acquired, that is. as Rh and a 



http://vmw4Jpdl.ncipi.gojp/cgrbin/tran.vveb.cgi.ejie 



2004/12/07 



general formula. Al-X BX Rh03 and A coM^ut of and displayed are divalent metallic elements, and a trivalent metallic element and B 
are shown by 0.1 <==X. First the trivalent metal of this invention is explained. This trivalent metal is Rh and a chemical formula ARh03. 
The multiple oxide expressed is formed and thennal resistance improves. At this time, if a metallic element A is trivalent what kind of 
thing is sufHcient as it and the lanthanoids which is easy to form Rh and a multiple oxide in consideration of synthetic temperature and 
time amount preferably, its aluminum. Y, Fe. Cr. Bi, etc. are desirable. 

[0010] Multiple oxide ARh03 which consists of the above-mentioned elements A and Rh If reduclbiiity gas is contained in large 
quantities in exhaust gas, it will be easy to be decomposed, and in order for Metal Rh to deposit and to form a big and rough particle, 
the purification engine performance deteriorates. Next about the divalent metalfic element B, the multiple oxide expressed with 
chemical formula A1-X BX RhO 3 which permuted some metals A by B is formed, it is hard to be decomposed by reduclbiiity gas. and 
the stability of this of Rh multiple oxide improves. For the effectiveness, an addition x is 0.1 at(s)%. In the following, it is not discovered. 
[001 1] Thus, if a part of metallic element A is permuted by B. the emission-gas-purification engine performance improves and the 
effectiveness is proportional to the amount of permutations. Thus, it is -*> when a part of trivalent metallic element A is permuted by the 
dhralent meUllIc element B as one of the reasons whose purification engine performance improves. A part of trivalent Rh is 
Tetravalent low spin site (low orbital position of the valence electron) Rh It becomes and is RhM at this time. An amount will be 
proportional to the amount of permutations. For this reason, it thinks for a surface electronic state to change. This is considered 
because the phenomenon similar to doing the operation fixed to a base material which is accepted in the kiw-molecular matter or 
polymeric material in the case of utifizing specific adsorptioa the so-xalled ensemble effect the Ggand effectiveness, etc. has 
happened. As long as a metaOic element B is divalent what kind of class is sufficient as it However, an exhaust gas component must 
be adsorbed as much as possible with low activity energy, and it must choose so that it may be wanting to promote a hydrogen 
reduction reaction with the ionic radius of the lonic*radius <= metallic element B of a metallio element A. 

[001 2] On the other hand, when synthetic temperature and time amount are taken into consideration, the alkaline earth element which 
is easy to form a multiple oxide, nickel. Co. Zn. Mn. Pb. etc. are desirable. At this time, a metaHic element B is ARh03. It is desirable to 
add within limits in which the crystal structure does not break, therefore, a content — desirable — 0.1 <=x <=0.3atK it is . About the 
catalyst composition approach of this invention, when compounding a divalent and trivalent metal and the various compounds of Rh as 
a start raw material, it can compound comparatively simple by promoting the surfoce reaction in the pyrolysis process in an elevateds- 
temperature baking process and this temperature region in that case. 

[001 3] As desirable synthetic conditions, they are metallic elements A and B. And the mixture of the cart>onate of Rh. a sulfote, a 
nitrate, a hydroxide, a chloride, and an oxide is calcinated in atmospheric air on 1000-1300 degrees C and the conditions of 24 hours or 
more. More preferably, it is a process in the middle of baking, and if an in-between compost is mashed, a reaction is promoted more 
and Rh multiple oxide as an end product can be compounded in a short time. In addition, the effectiveness of this invention is +3 in 
addition to Rh except the below^entioned example. ** and +4 Also in Ir which can become **, and Ru, the same effectiveness is 
expectable. Moreover, with this invention catalyst white excelDng in sulfur-proof poisoning nature, generation of sulfate is controlled. 
For Metal Rh, this is S02 to which it stuck. Since it is easy to ***=*. and it excels in suHur-proof poisoning nature compared with Pt 
etc it depends. That is. Rh multiple oxide is S02 to which it sticks compared with Metal Rh since Metal Rh serves as ion (Rh+3, Rh+4). 
An amount decreases. Consequently. Metal Pt and Metal Rh are excelled in suKur-proof poisoning nature, and it becomes possible to 
control gener^on of sulfate. This invention is further explained in fiill detail according to an example below. 
[0014] 
[Example] 

Rh 203 mashed with the mortar as an example of example 1 this invention : 0.0351 mois. La 203 : 0.0316 mols. SrC03 : 0.0070 mols 
Mixture was calcinated on condition that 1200 degree-Cx24hr in atmospheric air. After baking, it mashes with a mortar further and is 
1200 degree-Cx120hr again. Catalyst A.la0j9 SrO.I Rh03 which is calcinated and is shown in Table 1 It produced. Furthermore, Rh 
203. La 203. and SrC03 The mixture into which the amount was changed was calcinated on condition that 1200 degree-Cx12hr in 
atmospheric air. It mashes with a mortar after baking and is 1200 degree-Cx120hr again. It calcinated and the catalysts B and F shown 
in Table 1 were produced. 

[0015] Next Rh 203 mashed with the mortar : 0.0345 mols. La 203 : 0.0311 mols. Ba (N03) 2 : 0.0069 mols Mfocture was calcinated on 
condition that 1 200 degree-CxI 2hr in atmospheric air. It mashes with a mortar after baking and is 1 200 degree-CxI 20hr again. Catalyst 
C:La0.9 BaO.1 Rh03 which is calcinated and is shown In Table 1 It produced. Furthermore. Rh 203 mashed with the mortar : 0.0357 
mols. La 203 : 0.0321 mols, CaC03 : 0.0070 mols Mixture was calcinated on condition that 1200 degree-CxI 2hr in atmospheric air. It 
mashes with a mortar after baking and is 1200 degree-CxI 20hr again. CaUiyst D:La0.9 calcium0.1 Rh03 which is calcinated and is 
shown in Table 1 It produced. 

[0016] Moreover. Rh 203 mashed with the mortar : 0.0345 mols. La 203 : 0.0345 mols Mixture was calcinated on condition that 1200 
degree-Cx24hr in atmospheric air. It mashes with a mortar after baking and is 1200 degree-CxI 20hr again, ft calcinated and catalyst 
E:LaRh03 shown in Table 1 was produced. The follov^ng conditions estimated the emission-gas-purification engine performance for the 
catalyst acquired as mentioned above. 

gas presentation: — 1000ppmCO+200ppmC3H6+ — 250ppmNO+7.3% 0 2+6.7%C02+5%H2 0/balanceN2 gas-space-velocity: — 150,000 

cc. and g-1-h-1 temperature: It evaluated as 100 - 500 **. 

The result of the above evaluation trial is collectively shown in Table 1. 

[0017] 

[Table 1] 
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[001 B] They are CO and C three H6 as emission-gas-purification engine performance. The rate temperature of purification is shown in 
Table 1 50%. In this table, No.W which are this invention showed the outstanding emission-gas-purification engine performance. 
Moreover, it turns out that the emission-gas-purification engine performance is inferior in No.5 of the example of a comparison 
compared with this invention since it is few. the addition of Sr. or. 

Example 2 this example estimated the stability of Rh multiple oxide for the catalyst shown in the above-mentioned table 1 on the 
below-mentioned durable conditions. As evaluation after the durability, the existence of disassembly of Rh multiple oxide was 
investigated according to the X diffraction. At this time, stability is displayed by good (0). the case where it does riot accept Is 
displayed for the case where the diffiraction peak of Metal Rh is not accepted, badty (x), and an evaluation result is shown, 
gas presentation: — 1000ppmCO+670ppmC3H6+ — 25PppmNO+7.3« 0 2+6.7%C02+5%H2 0/balanceN2 gas-space-velocity: — 150.000 
cc. and g-1-h-1 temperabire. Time amount 500 **xlhr [0019] The obtained result is collectively shown in Table 1. The diffraction 
peak of MeUl Rh was not accepted for No.1-4 wWch are this invention from this table. Moreover, since No.5 of the example of a . 
comparison did not have Sr. and No.6 had few additions of Sr, it decomposed and the (fiffraction peak of Rh was accepted. 
[0020] 

[Effect of the Invention] ReduclbiPity gas is hard to decompose Rh multiple oxide of this invention by combining a dwalent and trivalent 
metal, and big and rougfrization of the catalytic activity kind of particle is inhibited, and it excels in hot stability, and the manufacture 
can adopt a comparatively simple synthetic approach. Furthermore, this invention catalyst controls generation of the sulfate by 
poisoning, and its stability improves further while it is excellent in the suHur-proof poisoning nature in exhaust gas. 



[Translation done J 



httpy/wvw4jpdLncipi.gojp/cgi--bin/tran.web_cgi_ejje 



2004/12/07 



# 



)B*mm (jp) 02) ^ PI ^ ^ ^ (A) 



BOIJ 23/58 
BO ID 53/94 
BOIJ 33/00 



ZAB 



FI 

BOIJ 23/S8 

33/00 
BO ID S3/36 



ZABA 
B 

104Z 





n^cMkz ol 


i±4J0 






000003207 












mama ^AsmimBnaB 












m 






















tmmmt 


























#9± eCB « (^3«) 





(54) ismo^m Rhmmnaum 



(57) i^mi 

^Jg3t^lA*5La, Ce, NdO^^-S^fcliHegt 
±T-*)oT. 2flfiO^Jg5c5!5B*5Mg. Ca. Sr. B 



ffjk (2) 

im^^ 1 J ^-^mmo-fst^t tr. a,.i b, 

RhO.. iM.VA{t3m(0±^7tM. Bli2ffi0^ll7£ 
La. Ce. Nd0 9t,-tt*fcl±-aiSiJ:T*oT. 

looo ll 
tOOO 2] 

10 0 0 31 Ld^u. ? t\tmu(o})->^m^^xm 
tvx(ofBm^mi.<^TLxv'tommti^h^. 

f\14fS}±;5^^*$nrv^5, ^f7<?5P t/A 1 1 0,^ 

mmx'\t. mf^x<o y - v^qi^tt^ u < mm^t^ 

[00 0 41 RhlwOt^ril. i^XitirUT. 

aPhys.Chem.90 1986¥. M791 ) tfctti^ir— ^ 
^Y^y-r;^O.Catal.l03#. 1987^, M40 
7)^lC|4. Rh«^»ft:« (URhO.) 355|B<|$nXfc>5 

jr>^tix^^. mmmmz^y^^xiORh^'^mit^om 
mtt&ii^tix\^^\'\ »imm\:tm&tti> 

5. 

10 0 0 51 -ys. mm^m^tLx. ^u-^tsHa v 

^^mm\zR\i^^M^^tit\.Xh. »:tf;^ia^*^ 
9 0 0t:^rj@x.5j8iW-cri'<o:^;x*w' h^S-g^Sfefk^ 




2 

m'^-m\z}L^\.X\.^^W^'fX. 1 0 0 0t:iSrS;i5 
[000 61 

'ry<r>%^Mt\z^^x^%iS7.mAly^^9^irhtz^. 

^%mmmiy^'mbfi^x%^t^. ^^(om^^w 

[0 0 0 71 th\Z^ *fl^<0j5ijOifi«)tt. ^vi^7.% 
^ 2 ii^^ J:U^ 3 iiO^H ^ R h lOJSimt^^^^^^S 

[00081 

[B|g^«f2)fe-f ±iEOg«)rt:. 
ife(0-i^^^tT, Ai-iBiRhO,, mtArtSlffi 
W^®7C3il. Bfi2fli<?>^ia?C3^T-foor. 7)^00. 1 
^ X T? 5i $ i^ 5 ffi* b 3!t 5 w t 4«S t i" 5 R h 

mL^tmxzx^xmL^^h. ^it. ±td.<r>Bmt. 

i5Eia^<0ttj^«CfcV>T. 3iiB<OikPft5c^A;55La. C 
^TLl^Bd^Mg. Ca. Sr. B a (O ^ ^-m^fttt- 

mu±xh^ z t t 6 R h ^^mmfAm\z x 

[0009] 

mmL. i&^m^^m^^^zKh^:m^tszt\z 

X^^^^mzSfitzfm^:mztt^X^it. t-Jtb 
*>. Rhi:-«^i:LT. A,-, BiRhO, . X^^jk 
$n5A(i3lB<^ii5cll. Ba2iSiO^I&5cal'e^o 

§^o?3ffi(D^^lwOV^rSLl!gi-6o C0 3ii0^iS«lR 

mm^if^t^ht^. ro^^a7ci?A(4 3ffl.r-*»ixrf. 
\^t^ti^mm(oi>(oxiyX< . . »*u<tt'^*iaff^ 

^KS:%l8tT. R\it18L^^^m^m^\.Sf^'^y>9 
/^Yjttk. Al. Y, Fe, Cr, Bi^*?S*U 



1 0 0 1 0 1 ±ie5c« A tRht^h^i ^^^mmA r 

lOOl ll COJ:9twifeJR7c^A<0-aS:BT-®»i- 
i-^t. + 3fiB<ORh<^-ad5, + 4fl5tOD-;^l^>1^ 

loo 1 21 -:fj. ^^uM^m^^^t^-r^t. 
mit^^B^L&^^r/\^^^}±m7tm. ns. co. z 

A R h o, ojiS«3gd?«ti/j^v ^©fflrtT-iS^i-^. r t 

so. 3at%-eit>5. *«Wott8l^*:^&J::oVNT 
(1. 2li^J:i;3ffi(7:)4ka75:bt/JwRh<o«-g^'^!^^r 

Sltim<Of&^^^. :^tL^>lwi3V^XlOOO-1300'C. 24^ 




1 1-5747 1 



4 



tt. ^^/v-RhJ^J-^*:^ (Rh^ Rh**) tti^ft 
lb. ;'^/WRhi:it'<T®it1-5SOtt*5«/>i-io 
^-(^i^*. ;':5'/i^Pt, ^^'yVRhiiOitaSftStttw 

100 14] 

^m<onmmthx. %»x-r^f6LitKhto* : 

0. 035lnol , L a I 0> : 0. 0316mol , S r COt : 0. 

Sl200t:xi20hr (Om^^n^'\ Sllw^i-ftfeJiA : L 
ao.iS r..,RhO, Srf^KU^Sio Rh.O 

1. La.O.. S r CO«Ofi«r«;tfciS^fe«:. ^ 
^tlii3V^T1200t:xi2hrO^<<t:-ei^§r^7o^ 

20 att-e1-9»U. ^fl[1200t:xi20hr <^ft^£^tT 

v\ aidS^i-ttSiB. F«:f«lltfc. 

loo 1 51 ftJw, S.#-Ci-»)SLfcRhiOi iD.OS 
45fflo] « LaiOa :0.03UiBol « B a (N 
Oi) , :0.0069mol <om^^^. :*:^4'IC*5l>T1200 
t:xi2hrt^^#T'j^$:^fo^o i^^^. %^X-tr)m 

IISl200lCxi20hr coJ^Srm\ $ Hi^-TttiSSE 
C : La«.,B8..iRhO,^f^L^. dbiC. % 
&^Xt^^LftRhtO, :0.0357bo1 . La,0, : 
0.0321iBoK CaCOi :0.0070do1 O^i-^l^^. :K% 
30 1'tC*5V*T1200'CX12h^O^tt•Cfi|«^:^fofco 

^.tt-Cl-OSU. ^ftl200t:xi20hr <D«e^S:?t 
V\ S 1 tl^i-telKED : L a ... C a 0 , R h O, Srf^ 

10 0 161 S-fil^-e-f •jmtfcRh.O, :0.03 

45inol . La,0, :0.0345bo1 (OU'^ibi:. ±%^\Z 
fcl^Tl200t:x24hrO^(t-ej^^S:^tofco i^^^> ^ 
»Ti-9«U ?l«l200t:xi20hr <??i^$:m\ ^1 
IC^rttfilE : L 8 R h O.^f^fi ±E<oi: ? 

40 fc. 

;tf ;^|S)£ : 1000ppiDC(H200ppiiiC,H«+250ppoiNOt7. 3Xa^. 7 

XCOt-t-SSHiO/ba 1 anc eNt 

;tf 150, OOOcc. ■ g " • h *' 

f^i 100 -500 X:t UT, WffiLfco 

100 171 
[$ll 



# 



(4) 



1 1-5 7 4 7 1 











CO 


C.H. 




I 


A Lao. »Sro. iRtoOi 


273 


324 


0 


2 


B U».iSro.i81iOi 


262 


320 


0 


3 


C Lai. •fiat. iBhOi 


267 


318 


O 


4 


D LBt. »€aD. iKbOa 


276 


325 


O 


mm 


S 


B LaRbOi 


315 


352 


X 


6 


9 U: tsSrt. cftKbOj 


3)6 


354 





{ 0 0 1 8 J ^^:^mmmt LXCOiiXXfCt Hi 

(O5 0 %mtmt^^^ 1 Jw^-fo (oWt\zii\ ^x^^ 

ito ttc, H:ft0IJONo. 5I±S rOjg^l:3&^>:fcl^fc 

^ii^^ft^t:^m\^^B, (O) . mif>bi^ttitt^^ftm 
-g-sr^A (X) x-mT^Lxwrnmrn^^-t. 

if^m^ : 1000ppi]iCO+670ppdCiH.+250ppii^ 
XCOi+SXHiD/balanceNt 

;!f ^SIBJiSS: ISO, OOOcc. • g • h * 



20 



^iaS.^ra: 500 ncxihr 
10 0 19] ^htlitf^^ir^WZ^tibXTT^-ro CO 

;6555rV^fci6>. No. ens rO^Dfid5/>fxV^fci<>, ^^jS 
(0020] 

m<. ^<oi&m^mi(DtA'f(om^^m±Lx^^\z 



